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The epidemiology studies had manifest the relationship of HPV 
infection with Condyloma acuminatum, cervical intraepithelial 
neoplasia and cervical cancer. HPV 6 and 11 are low-risk types 
associated with the majority of cases of genital warts. About 90% 
gential wart are caused by HPV6、11. So the marketability of a vaccine 
against HPV11-related disease was with good social and economic 
benefits. 
It is reported that the L1 protein of HPV can assemble into 
viru-like particles in vitro. The purified VLPs are morphologically 
identical to natural HPV virons and retain the natural neutralization 
epitope of HPV. So it is regarded as the most hopful vaccine candidate. 
In this study, HPV11 L1 and  it’s mutants were expressed in non-fused 
form in prokaryotic expression system, and the N-terminal deletion 
and critiacal aa mutation were studied to manifest their relationship 
to HPV11 L1 expression level and VLP assemble efficiency. 
The N-terminal deletion study showed that the N-terminal deletion 
didn’t affect VLPs assemble when the number of deleted aa wasn’t 
more than 16. But the N-terminal deletion affect the expression level 
of HPV11 L1. The mutant has the four AA deleted has the highest 
expression level. 
According to genebank, the HPV11 L1 sequences has a variation in 
the position of 364.In most cases the AA of this position is Glu but 
in some cases is Lys. In this study, it is comfirmed that the property 
of these two protein were so different. Site mutation show that the 
variation of AA364 didn’t affect the expression level of HPV11 L1,but 
it affect the VLPs assemble.The mutation of aa364 to Gln、Asp、Arg、
Phe、Gly and Leu show that the side chains of aa affect the expression 
level and VLPs assemle obviously. The molecular model of HPV11 L1 show 















analysis show that the side chain of 364 aa form H bond with other 
aa. 
Accorcding to the mutation study, the HPV11 L1 with Glu in the 
position of 364 was selected to prophylactic HPV11 vaccine 
development.The processes of ferment,purification and VLPs assemble 
were established and the HPV11 vaccien is obtained. The animal 
experiment show that the vaccine can elite high titer neutralization 
antibodies in rat and the antibodies has obvious cross reaction with 
HPV6. 
After all,this study provided the structure information for HPV11 
L1 protein property ,VLPs assemble study and HPV11 vaccine design. 
In this study the prophylactic HPV vaccine was developed and some 
useful information for the development of HPV6,11 chemeric vaccine 
were provided.   
 





























。如果某一型别未知的 HPV 基因组 DNA 通过核酸杂交实验证实与所有已知的
HPV DNA 同源性小于 50％，则可以被认为是一个新的型别。如果同源性大于 50
％，而限制性酶切图谱存在差异则被认为是同一型中的不同亚型，用 1a，1b，
1c 来表示。如果同源性接近 100％，而仅有几个酶切位点不同，则被认为是同一
亚型中的不同株，以 a1，b1，c1…….来表示。近年来，随着对 HPV 基因结构认
识的深入，采用病毒 L1、E6 和 E7 基因间的同源性作为分型标准逐渐被接受。如




图 1.1 HPV 的分型 



















表 1.1 高危型与低危型 HPV 
Tab1.1 high-risk and low-risk HPV types 
危险程度 HPV 型 
高危型 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, 82 
疑似高危型 26, 53, 66 




















进了 HPV 研究的进展。 
1.2 HPV 的流行病学 
目前大多数 HPV 流行病学资料来自肛生殖器 HPV 感染。在已经证实的 100 多
型 HPV 中，有 40 种以上为嗜肛生殖器粘膜型。肛生殖器粘膜的 HPV 感染仅次于
衣原体和滴虫病而居于第三位，是一种常见的性传播疾病（图 1.2）。在美国，
女性生殖道 HPV 感染的高峰在 15－25 岁，并与感染者的性行为关系密切。在我













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
